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=5 (57) Abstract: Mammals capable of period-specifically and tissue-specifically disrupting LKB1 gene. These mammals are highly 
=5 useful as a tool for clarifying the onset mechanism of diseases based on the defect of LKB1 gene (for example, Peutz-Jeghers syn- 
drome and cancer) and developing remedies, treatment methods, etc. therefor. 
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LKB1 jlg^V '^7-)hii 

5oth lkbi ite^tt* !v • >r i-#-«s¥©jf raa^-efc o > sffiatb 

*>f • >f x— ^S¥(Peutz-Jeghers Syndrome, MIM 175200, PJS)(± S #3 
flsm t * 1* S Jt? U S/ Xjfc s C * it 5 &mMBf&* £ J: f 

at hoitfe#i"Cfeao pjsttm^fefr«tt*fe^t:«tD3tfe-ra^ 1997 ^ 

Hemminki ^ti^D. PJS MgOM^tt a» ('J 8?#ffr^cDjg»B 
il^li^l9#^fe^pl3.3^{rv>y7'^tia^J:>b s ^^tLfc (Hemminki A 
et al, Nat Genet 1997 Jan;15(l):87-90) o Z<Dm®{z&*iftW%t> ifi&^fc b 
Tl^fcW-fe 'J >/XI/t->^7"-t' LKBI Jeime^fcfcc: 
n*^HiS^©MffiT-feai:%X..PJS^#{r^(taLKBl(STKlimfe^©^ 

MtirZftitz tz ^m^tz±x(Dm^^^x lkbi 3tfc^©£g##£-f a c 

£#B.g£>fr2;&o£ (PCT/JP98-05357; Jenne DE et al, Nat Genet 1998 Jan;l 
8(l):38-43)o *&C, ffe©^-^?> tTOO^^ffi^^T'^^tl. MS 
"Cfc'Jjfc < i: 60 S^W±© LKBI mtt&mtfi PJS M^tl^T JI^££*lT 
l^a (Hemminki A et al, Nature 1998 Jan 8; 391 (6663): 184-7; Nakagawa H et 
al, Hum Genet 1998 Aug; 103(2): 168-72; Resta N et al, Cancer Res 1998 No 
v 1;58(21):4799-801; Ylikorkala A et al, Hum Mol Genet 1999 Jan;8(l):45- 
51)o $t>£XftW%t>i±, LKBI »eMto#aE'J>ttfcf&&#^*±-"£-C 
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*t)x pjs §fi:*5i^i^e^nfc^t>^^ni±^- BfStt^^ass 

T&£££©M£*To;t(Mehenni H et al, Am J Hum Genet 1998 Dec;63(6): 

i64i-50) o ztit>(Dzt£<o. im*i)>/x\/ vomfcT&mc 
mMfci-mvfe&zft^zt&mmztiT^tzo mm. pjs ii^w^^^tt© 

3gMC£OT£ LKBl itfe^O^fS^-^ LX ^ 3 - ^#BJ3 5>fr ^ & 0 OOfc 
£ (Dong SM et al, Cancer Res 1998 Sep 1; 58(17): 3787-90; Rowan A et al, 
J Invest Dermatol 1999 Apr; 112(4) :509-ll ; Guldberg P et al, Oncogene 199 
9 Mar 4; 18(9) :1777-80) o LfrU IE3r«£:i3l:13 LKBl <0 mfc®tii*m®&L* . 

*mm. Z(D£otettMlzmfrTti:£tltz ; b<DT-$>*), LKBl ©^f^tlf ^ L 

kbi o%m^®tz^tz®(Dm\ommz%mteWt vmimm*$k®<-f % 
ztzmmt-rzo x^mL<it. Lmmfc?(D%,m#A%,mizm\i<nfz; >y 

*mMt>l±. A&tot LKBliIfc^£^!I£tf£s tfd^I^Mt^J: 
£5lZ s T^XLKBljtfc^ (>tVADNA, cDNA) 7Zfi\,\ Ztl* 

m^Tmmmfrt&z-RKD^z t-zmmt, z.n^t>7,w>mmu (es mm) 
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£H Ufc LKBl jtfc-T£fto^ -j? X ft f# 3 d fcE&Gb t fee ^^BjlW^ti. ^ •> 
^©MC^^Ts Cre-loxPvX^A ft lit * Z t lz J; >K BSHttg 

#k tfeffi^^t LKBl itfe^P^^TSClii^qJtgizt 3to dtitJ:t)s 

«£*hst o fc a witfe^© ^?sib #n& jb&&5e * § i $ e £ -r qrtitt ft l 

fco *$gfflfc:«k tiff e>tifeBi?LSit) (&3U±*;ft,fre>®£Ufc*BII») (i. PJ 

(1) rtftttLKBlilfe^O^ftA^tM-r^-h^T'^S^b Mii?L» 
( 2 ) ftSttLKBl l<E?0fgIfflWJ^^ M£^£fcl±^©^miJ»J$© 

( 3 ) yj a±© lkbi ae^ *fett^©fem»jffli««©^* < 'J> 
m© ioxPiE9Ut3i»)»^nfc«iitft*-rs, (i) (2) icbb 

(4) tfo«£T*&5s (1) fr?> (3) ©^-fftiPCBBttC^fc btlLS&^k 

(5) ?^XT-fc^ (4) CiBB«©#t MflLfttk 

( 6 ) LKBl ft 3 - KrSrtSffijftfe^C^S^ASWtWaiJ^tiTl^^t h 

(7) LKBl ftu-Kir *rt4tt«fe^©«S^ ^itfe^tfc(i^©%3®» 
&$©'>&< fcfc-8B©fclB£«fcDtt»J£*iTV^ (6)fcfBtt©#fc hoillifc 
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(8) ifotiTfes> (6) tfett (7) ce*©*t 

(9) Ttfyre*^ (8) (cgB*B©#t: h Djfi?LI&tl> 

(10) IJCBl*3-Kra^ttafe^©f63ESOffl®J%A^tSI*1-SC:i: 

(id lkbi $i3 - Yt&to&.&mB : ?<D%&<Dito#\%. mmfctttz&zo 

'Pte<ti> Hl©loxPE?iJ(c«fct)^*ti^ji**r5s (1 0) £fci±(l 1) 

(13) Creatfe^^lS^nJIICRitLTUSs (12) fcifl*®#t KIHKl 

(14) (foftm«T*fe^), ( 1 0) fr?> ( 1 3) 0^-ftifr(CB3«©#t h 

(15) (14) CIBttO*t Mffi?Li&^lSBIias 

(16) RttftfflUg-Cfc*. ( 1 0) fre> ( 1 5) ©V>rft*C:iB«©#fc MS 

(17) LKB15ru-h*T-5rt«t4M : F©^* s AM(C«l$<J^tl-C^Ds *» 

(18) LKBI Sn-H-TSrtSttitfe^OlBS^x KJtfe^ *fctt*©«3S*J 
»*«©'J><fc< 2: &-$©*:« t)«l$iJ^tiT^S> (1 7)CfBtt©#tMS 

(19) (12) (Cl3«©#t Mliai^ItIiifla{w^^V^TC^eJtfe^*%^■& 
ZZtCZ-D-zmbtiZ. (18) CfB«©*t hu«?L»«x 

(2 0) lfoii«f$>S^ (17)*?, (19) ©^-rtLfr{CEB«g©#t: h 
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(2 1) x">*«T-&6, (2 0) fc§3M©#t bnS?L$J$»x 

(2 2) Mit-^^ ( 1 7) frh (2 1) (D^-ftiMzimvftt hni 

(2 3) (1) *»& (5) ©<,>rftfr£IB«©#t: hofi?LKltl©ftM*^T*$) 

(a) (1 6) tcIS«©#t h i&<feLtzMftt>mtzmim 

(b) iE^M^*fci©^!:^lt^m £^tr£i£, 

(24) (6) (9) ©l>r*ufcfclB*©#b Ym\My®®1frW5&Xih 

(a) (2 2)CI3«©#h huilLliitlW^.^UfclHf^^^fcKtcffA-r^ 

(b) ifcE£te«££-frfclli©^fc#te*3xg. fc^trtfSj. 
(2 5) (7) t£i©*t h«ILi&^©ft»^T*$)o-C. 

(a) (3) CIB«©*t MffilL»«B©SS#SfciiK%»ttr*XS, 

(b) t*gJ|»fifcttEt;:Cre3fi£^£#AU ^l^t^m i^tf 

(c) ttsiwps&jiKSftttfi^^fcito^fcSHi-rsxe^ £^tr£&. 

(26) ( 7 ) Ciatt©* t hDfi?Llll^©f^^T-feoT, ( 3 ) £gB*B©# 

(2 7) (7) tg«©*fc HWL»«J©ff»*ife-C*-3Ts (3) £f3«©# 
t hffi?Li&«, Cre MB?*?; A±(C*-TS^t hiffi?Ll&$j££ffi£-tf\ * 

;i/©-£©^S#M£ftTU3t§£fca3:*i£o 
fflMM^Ml (^^T^h) an^n©Ml 
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lkbi (D&fc^Mmifix&mizmiztitz; vtr*? vmmzimtztzib 

LKB1 Mfc? £ fciS $ * 5 fc tf>©*8 ISIfflJft^ffl^ 7 * - £ «SST 5 o 
OTIsI«x.ffl^^^-(ix»iiJt)©^t4 LKB1 fce^SfciSS-e-SfefcC 

*©3gmf&Jfl9Mc©'J>&< h^-gP^^^-^fc^iE^JT- s £tz, LKB1 

^o-auo c lkbi ite^ ztz&*<D&mfflmmM.izm\zti2>M(D3&fc? t u 
da ^©s^iie^ x * fc {±3 n <Dmfr&t>*t* m v ^ s z t t s o 

;i*l£>3ifcT-©LKBl fcfc^fc&MtSSASflffcJ:, ^StliC^ltSrtStt LKBI 

£fcs gE«EKE9JI±. LKBlite j f©^>ho>{3^y-vDNA**© loxP (1 
ocus of X-ing-over) E5U* 2 *ffija±}f A£*ifc*©-e&oTfc<n\, 

loxPIH?'JfcJu »lft^W«a*tftit»*©-oT*feS Cre (Causes recombinati 
on) 'J=J>br±— fe*©SsaSiB?'J"CfeS (Sternberg,N and Hamilton, D. J.Mol. 
Biol. 150,467-486, 1981) 0 Cre U zi > tr±— If 2 o© loxP E#l*g»U 

(WT Cre-loxP ->X^A)o C©^*^ A£ffll^£Ji&ffl0!l£EI 5 Lfc„ 3o 
0loxPE^WT£ffilTO^ft;lffl'<* U 0!l2.fcJU Ettff 

re £HS£fc:$£g£ 3 >^>-> a tMifif >f 
7* (^^71) uy^-i yamie^^^^^r (^7-2) ©j3fl 
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Mtz^y* h?? hzm^zts i o©ffii5iia^«ix.fripe> ere 

Z t fz W~C 2 -3 ©ilfcM £ #o ES«* D - > *fls»T? § S -5 #Lft#fc 5 o 
7*2 © ES «ft*©fif*liMS©MS?:^-r^s Cre 3t£^ Zft&ZV 
% Z 1 C £ D * -f 7* 1 § 5 o 

^©Cre-loxP S/^^Al^tRtx FRT (Flp recombinase target) MVlt, Zti 
*EiLtM^I»ix^e:tlSft*© Flp 'J n > t? tnmfr 

? D-n > 7* L fc LKB1 jifc^©.! M®&B?<DW\&.ffl&gftlZto^X. 
mnoMhmfrWkZ.ft&*m^TfioZtifiT:%2> (Sambrook, J. et al., Mol 
ecular Clonings Cold Spring Harbor Laboratory Press (1989)) 0 

zo&stzLzmmztitzmmi&frWkZ-m^? 9-*, mfr^ftfcz&zzt 

#njffcfc#fc httfLftttflUB (0>J;Lfcfs ES») t#XU l£tt*©LKBlii 

hu*is-i'B>m*mmLx'iToz}itfi-czz 0 zoi&m. -bp© 

ifflB§rtlC£^Tti«*© LKBl & fc? tlftM®. Z. ft 

loxP mWW XZtitz LKBl &fc?Ztt-DMM*mZ> Z bftZZZo 

mmm&z.ftfttet>ntzmi&&. lkbi jte^jpfctsu n^c^-*-*^* 
mzztttezcDT's z(D^-ti-m&?*i%n£Tz>z}iii£ DMfe£*r&? 
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mn©*@ mmm*. &n & t> n w * s&r s c t # x- § * . 

fc£U Cre-loxP yXrA^fflOfcl^ll loxP E3»J fcfc-f > 

(Dm&. LKB1 Sftfis^fcrSfcfcx Cre U n > If KWMM^XftMZK. loxP 
IE?'J *ifcfg*S**IS&T S - £ t i D $ L^tf e> ft* • 

IS/D^E-^-t Cre ©JBSSSifllUfc h^>^^x- y^I&tli: Cre-loxP 
^^xA^^I-SUf^fcSSSiB-rSCfcCfcDfT^Cfc^T^So Cre ©&3I 
**JWUfc h — y 9W)Vnii Cre-loxP ^>*^ h^UMf £!&$)£:©& 

UT'fc^ -[ElS©^IST-{±> LKB1 iie^©-#©^#*£f £ (^rPtifeS) 
;^7^ b ft £E*fSDSgf £ LKB1 #1"^ 

6o ES ©KM D jit titzfrmfrZMmm&fctitfeT- 1 £ J; 

cio LTf#fe^rp<^» ! » ; &»S&^©PIS» ! »i:5EiB^-frSz:i:t:«fc 
KBl^fc^#M£ftfcM?£f#£-^#T*^£o fc£U Cre-loxP yXrA?' 
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mufrWi zm^?*-&mm$tiT^z>ztt)&z><D-?:^<Dm-£; lkbi # 

&rSLT^6*:i2|SKe>&Oo £©*§£> Cre ij3>h*t-t^MR $>3^(± 
M & if ©4i«l:il^ t^utCiot LKBI MfclrZ&ftiZVZZt 

lis mtus. 

i) *$*i3?«3£© es «iaw^cDiwft*ffiiN"c, es mmomeitm&teftmz 

MMZftlfctZ (Wilmut I. et al., 1997, ; Nature 385: 810-803; Wakayama, 
T. et al., 1998, Nature 394: 369-374) e 

-&%mv>J v>??t> MMfcHU LKBI *fc^©«il^±fcjlgBT*«*©&J£fc: 
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^ V > * # * £ t feo C * W** * =i - H 1" S gff#ttM#>^©** 
02lis v£*LKBl&tK^©x*y>2fr£:ii:*-V> 10 £T-©^IE#I£, 

H 5 Cre-loxP 5/7r A<D/fcffi#lo HU^=ft# loxP gjaifc^To Cre ']□> 
0 6 B\ F23 £f£ 'J > * -45 J: loxP2 U > * - 0«Ji ^^tlT'^^o 

0 8li, «-ES«BIJ!a^n->©Jftfe^MtftlE©¥ft7?feSo PCR8¥4ff (£) 
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01 i 

WMx-$>& 0 N (±7;uru;^ft*©^> h* (fi 2.ikbp). ##e>ft£-9->:oi/o o 

B 7^7 'J^feftfflt 5^7 y h (B-fey h) £££ PCRClSSSaVr 
^mt-feSo N tt7;i/7'j;^*©A>H l.2kbp) ^t>tiS-tr->7*;Uo 0 
& * ft feW© 7 V ;u * J#o -9- > 7*;i/ o 

©^tfJE^fta+^TVw ±x©it > 7;i/tg^7 'J ;i/fi*o^ > KtfU&ft 

So 

PBSftSfcO-Ctt&^o 

c^iww i ] lkbi &&?<Dmm&frWtz.m'<?*-<Dftwi 

Yagi *>©$B£ (Yagi, T et al. Analytical Biochemistry 214:77-86, 1993) t 

£©|S£. **v^>I}tt*fe^©«&tM > hn>8©fl3*mt|5|CI&I^ 
loxP ie?!]£JfAU Cre 'J u > bT±— £fc iSMftgfaffilM^ 
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& 7L ifi rJhS t & 5 «k ? £ t tz o HfcW CttW t § o 
A. v^7LKB13tfc^©7o-->7' 

h h LKB1 cDNA(7)lil?iJ>&fflU7 : -^-^-^$:-t7--f-r^)-i:t it), Ztlt 
I^HtJftl^l^tti^l" "^^^ft*© EST( Expressed Sequence Tag)£l^<07> 
> /£ t fc o C tl £ *» f> MP J 85 7*5 -f v - ( 5' GATGAATTCCGAAGGACAGAGGA 
CAAAGAGTGG 3' : K^J#-^ : 4 )&1>*LK E2 77^fT-(5' GATGAATTCTTAGAGGTCTT 
CTTCTGAGATGAGCTTCTGCTCCTGCTGCTTGCAGGCCGA 3' : K?'J#*f : 5)£flsRU v«7 
7 17 B gffifi* Marathon Ready™ cDNA (CLONTECH)£gt^£: Ltz PCR fcfxl^ v 
£7 LKB1 ©£*-7*> 'J -t* 4 > 7"7 l/-A(0RF)£^tf cDNA Zm^LtzoZtl 
£7*5^ -?-(Dffimzttti!\Ltz EcoRI T*^0»ft> pcDNA3 ^7 7— (Invitrogen)tC 

^©12^J©^*fTofeo -x"7 7LKBl cDNA0 5'ffiiJI±5' RACE( Rapid Amp 

lification of cDNA Ends i'D-->ytfe 0 -r&fc>*>. v>>7 17 B 

gE** Marathon Ready™ cDNA(CLONTECH)£§|§^ U MPJ15 7*5^ 7-(5' TG 
CGCAGCTTTTTCTTCTTGAGGA 3' : E5»J#"5 : 6)£*«y h {C^ft^tlfcT^7*^-7* 
7>f v-(APl 77^f v-)£ffil>fcPCR£fTl\ ig4l£ftfc£j400bp©»itt£ TA 
7o-^>7l£{;:T pT7Blue-T^<7^- (Novagen) tit 7*7 D— - 7 7* tfco » 
G>nfcit77o->^m^^-7x>^>7*-r^Ci:(3ct D^^XLKBl cDNA© 
5'i»©ffi5lIS^tfco UTf#^tlfc^^7LKBl cDNA0ffi#l*§iai#-5 : 

i $.tz%<D7 * smmmzw&m^ 2 1 ^-ro 

LKBl 77 ADNAttWTOJ:9 £ LT7 D-->7*Lfco 
K-f 4 7t h^7 A7"P>*x7 h U V-7-fe >7-(RZPD)ct tK V^7(129/01a 
7 h W y)f J h DNA 5^75 U-£7*U v h* tfc7-f ;i/7-^®IAtfco^© 

>^7ADNA: 129/01a ve77©)i$§i«J:D^l^tfeDNAo Mbo 1 C«tS^— 
;HS»To 
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: Yi9 9 — lawrist 7 C 

i)frjV-><3>t$cft$:'i7^tzo ZCD&m, 2oO^D-X P2436Q3(£o- 
> 243) &tfL07209Q3 (^D-> 072) t3^TI»>^;u#IS&£ft£o £ 
ft£,©£p->£RZPD*p£>ig§AU £<D(CPCR{CefcoT^*LKBlitfE-?£^ 

30/ig/ml (Diii-Tj ^ >£^t? LB J£ife7:tS# Lx QIAGEN maxi^-y h(Qiag 
en)£ffiV^cT;U£U SDS aiU t> 37 5. K DNA ^.M^Ltzo^T, 5. KDNA£i^ 
fcU DJ666 7*^ -?-(5' GGTGATGGAGTACTGCGTGTG 3' : : 7)&tfMPJ 

18 T^-f T— (5* GGTGAAGTCTCCTCTCCCAATGTT 3' : : 8 PCR £ 

frl\ x">7 LEB1 jtfK^^KfM-^iiiS^tl^Cl^^Si^Lfco 

£*l£>©3XS. KDNAfr£. x^^LKBl cDNA ©K8l&££fc ££.ft8kLit7 
^v-£/BofcPCR£J; Dv«i77LKBljte^*^<^iP©WrH-t:^TJi*BU 

y A DNA SB^iJ £ cDNA ©K?>J £: £tif£-f 3 £ h £ £ *K x * y >/^f > h d >1iij££ 
&/£U£o *©*£Hlx j^o-yi:^ > hD> 1 ©&4>a>£>xdry> 10 
^A,T-:fc!K *D-> 072 ©##&kbp:lVW> hn> 1 £^A,T'V^;: £#B.B 
^hta^tz (11), ftt^ ^> hD>lfi£raLfcMPJ67 7*^V-(5' A 
CTGCAGCTGACCCAAGCCAGGAT 3' : : 9 )t^t?X LKB1 cDNA © 

W,mWz{^mLfzmn 7*7* (5* CGAAGGACAGAGGACAAAGAGTGG 3' :IE?'J 
1 0)£flH\ v£*^yADNA£l§S£:L£PCR£m\ SD©^>hD 
> 1 J:, x^pv> 1 £^tf»r)t£^P--->^L£o IM-h©^ LTs V->7 LK 
Bl 4V ADNA©x*y> 1 fr^x^-y > 10 ©^ D-x>^£fTofc 0 x'^^ LK 
Blitfc^©x3ryy/V > hD>iMl 1 ic^fttc^To x*y>2 
fr£>x*y > 10 ^T-©^*E^J^IB^J#-5 : 3 iz^to Z<Di&&m\Zs xdpy 



WO 00/72670 



PCT/JPOO/03504 



-14- 

To 

^d-> 072 3*5. KDNA(c^£ti&^:*LKB13Ifc^£.HindIII-»7--i' ht 
<fcoT#f!l£*iS4o©#rJt (BtM-1-4, 01) iZftttXZtlZtir^X* h*^ 
^^-{3it7 r ^D-n>^^frofeo -f&fc>*K if ^d-> 072 u X ^ K DNA 
£ Sfil T*$J#rU £©«*$$£ TaKaRa DNA blunting kit(TaKaRa)£ffi^fc£ 
^(3j:D¥r&*ig<bLfco dft££ Hindi 1 1 T-iiU8TU 8kbp©»rtt- 
(Bttf- 1) * pBluescript II ^ ^-(TOYOBO)© Smal/Hindlll hiC$I^?i 
— >MGF-10 *mtzo £tz. 2u — > 072 u*5. K DNA £ Hindi 1 1 Kcfco 
TljOBrU £tfc^lkbp©2o©rrtf- (ISt^ 3 S WtH* 4) n £tf 4kbp ©Brtt" (B?r 
#2) £ ^ft^ftpUC18^* -(Pharmacia)© Hindi 1 1 +^ h 
->MGG-1 (Brtf-2). *D->MGD-2 (f8rtt3), &tf?D->MGD-3 ($rtf-4) £ 

Lfco *D->MGF-10fr£>NotI/XhoI lz£ -oTW D ffi^tLSBffr 1 5> 
7r'J7SiAlfe^ SVaENA^S^@B^J(A+T)^0^^^ MDT-A # 
•b^hBs Yagi, T et al. Analytical Biochemistry 214:77-86, 1993)© NotI/ 
Xhol Ml#AU ^D->LTl£*§fco £ o-> MGG-1 © Avalll is'*? * 
-4>© EcoRIlM r©ISfcF23£rit'; (0 6) (±|£ : IE5W§ : 1KT 

©:E*J#3: 12) £JiAU * D— > LT2 LT2 frt> Hindlll/Clal T? 

l^m^ft^Krtf (»tM-2) £^P->LTl©HindIII/ClaI tf>f rfcffAU LT 
4£f#£ 0 pBluescript II ^ *-© Spel/Xhol i^-T rfc loxP2^£jgU >#-(IH 
6 ) (±g : iE»^ : 1 3. TS : : 1 4 ) *jfALfc^D-> loxP2 

£MU £©EcoRI/BamHI 1M r £ polyA^SD*>^;U&#fcfc^**^ 
>Ktt*fc^ftll*&^PH)IS 2o© loxPE^Jfc&ttifc**^ *>>ffi&& 
£^©?b-tr<.yK ^7D-> loxP2/neo-§m^o d©^n — >fr(b Hindi II tc <fc D 
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^^^»ltt»^!){tlU LT4©»rM-l tmfr2(DF£ U>bD>l) 
<D Hindlll *M b»AU £o->LT-5 £f#fco ^d->MGD-2 £f§Si: U 
L0XP3 Al 7*^^ v- (5' GATGTTCCACCTCGAGCCCAGGCTCCAGAGGTCAGT 3' : IB?'J# 
^ : 1 5) RTfWm S3:77-fv- (5' GATCTCGAGATCGATGGTACCGGTGTTCCACATA 
ACTTCGTATAGCATACATTATACGAAGTTATCTGTCCACTGTGTCTGCAGGT 3' : IE#I# : 1 6 ) 
fcffl^fc PCR tc J: tK Erfr 3 © 5' tit loxP IE?'J ^ XhoI/Clal/KpnI/CfrlOI i^-T 
h £frj&P LfcSTH" : £if >lB L> £tl£ pBluescript II ^>7$-<D Xhol htjf 
At. ^n->LT3£f§fco iil- * d-> LT3 «fc D 5'fflllc loxP K*l£8o 
BJrM- 3 £ Clal/Xhol t J: oT^O D ffl U £ LT5 4"©»rJt 2 © 3'ffiiJ0 Clal/ 
XhoIlM hfc»ArS£fcfc<fcDffil^Jm#&*ffl^**--LT6 £l#fco 

(i) IH>hn>^ loxP K^J£iMfc:8c>*:*v>f S/>»ttSfif#x ^ 
fC^8-r > h P^Uifc?— ^>© loxP 1E?!J## A£*lT^£o 

(ii) msj > ho>#l::}?A£*ifc loxPiEF'Jt&Kpnl b#ttiD£ftT:fc 

(iii) *1Jt"J 7mW%-?-fi-J&fc?t LTy7r U 7^3{i ASSfis^fcft^o 

(iv) g££UKBl Jtfe^fcOffi^gP^ttx **^>T^>»tt££^0±»tJWB7 
kk ;M"V>f >>>ffi£3fciPfr£m8>f > bo>©loxPg2?aj£T*#£l4klk *L 
Tfg8^r > hD>© loxP IE?iJfr£T^#^0.9kb-efc£o 

[^fiS^J 2 ] tBIM^&x. t «fc * &m LKB1 jtfe^F^^o ES Wmv>MiL 

v^XESJSfflflS AB2.2-Prime ES Cells (LEXICON }± The Mouse Kit) C#XU & 
V>T G418 CJ:Dj3HR^«*ffofca G418 p--fc:o^T> PCR 

(LT6) DNA 60^g £ NotI TSJWrr* £i:C«fc DSMfc 
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fbU ISlto ZCDWK^^X ES« AB2.2-Prime ES Cells (LEXICON ft T 
he House Kit) 3xlO J iSfc^trxb >? hn*'l/->3>fflM (LEXICON }± Th 
e Mouse Kit ESQPBS) fcSSSU Field Strength 575V/cek Capacitance 500 /zF 

enetisin, Sigma) T*?I}R*n#£fT^>fco 
ES »©tg#(z(is Pfr^v^&JEJ —9)V%*ftL (GIBCO DMEM 11965-092) 
15%©«M?f (FBS), ^^2mM0L-^^ ^ > (GIBCO 25030-08 
1). »a&50U/il ©^:^>U >kMJ£50//g/ml cdx M/7h7^^»» 

ES«ffl©7^-^-»i: LT&ESQ Feeder cells (LEXICON $t The 
Mouse Kit) ftfflt\ %l£i&tt ESQ DMEM tO»& 7%© FBS £gsi!ra Lfcfc©£ffl 
V>feo ESQ Feeder cells (5x 10 T «// WT;u) 37 0 CT-^ik8¥gL 7 -f 
-^-ffligifeT-^fflM 4.4x10 s cells/ml till, & ?>fr i;tf)-fe*^>:3 — h 
(LEXICON £t The Mouse Kit ESQ Gelatin) LfeigH^ts lOOmm^^-f yi/a.<D 
t|^lil2mk 60mm y v J-©*i£rl± 4mk 6 ^7*1/- h ©t|-&l± 2mlM. 24 
^riz-hcD^iiO.Snil/yT:. ^UT 96 h©^{i75/zlM-fo^i± 

iifc^#A&ll Bi7>?>, JiiTOJ^KLTs lamvtc G418Bft=»Dr:-£ 

.ge^ox'-f^Dru-ht^tfeo -r&to*.. -^^Dt^y h£ffl^T G4i 

8 ffitt£^P--£ 30/*l © TE (Gibco Trypsin-EDTA 25200-072) i§i££^*f 96 
5t®^^p7U-h (Corning 25860MP) fcif£L&;u Mlllfe^ 70 
/^l©ES«ig#ffllS•^fe : &^^x^ tr^^f >nsci:iaotf-«i:ifco 
96^cD^^^D7*l/-h (Falcon 3072) l;:&L&;tigli£S& 
ScLfco 3B8L 96^cDv'^^D7-b-h±©|B!flaA s 3>7;i,i> h(rMtfeS 
PgTs WTO^^izt-C^flS^ 2 otdfl-IiJLfco T&fc>*>. «{3 TE £ 25/zl 

ioxM^-<±, ES«ffltgtfe=& 25 u\ imz-v^i £oT#-*ei 
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BSfcUfc&, 2xFreezing medium (LEXICON The Mouse Kit ESQ DMEM:ESQ FBS: 
DMSO=2:2:l) Z Wjultoz., ZV> 20//1 £ ES«TOife 150^1 ©Aof;^7f 
>u_h tfc tn7\s-V (Iwaki 4860-020) fcffcttU PCR£«fc*ffi 

mmfr&z.mkfem<D dna ^itat^f;«iLfco a t>© es annsta, ?&s& 

;t7 7-f > 100#l.(0.2Atn©7-f;W*--eaa»SLfcfc©) £AP*-s -80°CT 
»Mg«#Lfco iSk DNAJlllffiffl©ES«©tg#(c{±7^-y-MlifflU-r. * 
©ffe© ES »©^#(cli^T 7 -r - ^-W^ffl^Ttf ^fc„ffi|Bi$I^x.^© 
#f£{±^ PCR t«toTtlTOJi»)t:ftofco -r«ct>^x 3>7;vx>hoti* 
■CKBJB^SlLfc 96 h©«-»>x;P^e>tgil!l$5l?)|^#x Lysis buffer 

(lOx Taq buffer 5% NP-40 5/zK Proteinase K A/iU H 2 0 36//l)^jDX.. 

55 0 CT"2B#^j!jniSLfco ^»Lfc^>^%0.5Blf-i-^t:|H|iRLx 95°C-C 15 
«Itfci 10,000rpm-C* 10-15 #KiftjfrU ^©±fft 1^1 * PCRffl©#3J 
DNA h LTffll^fco 

pcR©^-f wi5i*a^x.ffl^^^-±© 3'ffl© ioxp t % mmmfrWi 

X.ffi^7*-C^i;n&V^*V> 10 £:©Fak#J 2.1kb Ififg^^tl&XolzWtM 
Ltzo 

ttet>*>, m 8 >f > h D >«A t loxP ffi3»J4^tP L0XP3 S2 75 -f (5 
' CCGGTGTTCCACATAACTTC 3' : 1E^"J#^ : 17) RT?m 10 i + V>Cffiit5 MP 
J37 75^-7- (5' GTTTCCCAAGCTTTATTTATTGCC 3' : ffiBI#-f : 1 8) fcffl^Ts 
JJTF^ttT PCR ttitzo 

10 x ExTaq ;W7 7 -(TaKaRa) 5>cz 1 

2.5mM dNTPs 4^1 

ExTaq( TaKaRa) 0.5^1 

20//M L0XP3 S2 75 >f v- 1/*1 
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20^M MPJ37 
H 2 0 37.5// 1 

94*\ 2t>-> (94°C, 30?>->68 o C. 4#) x 36 V <i >? ;U-»72°C, 10?} 

PCR commfrbmmmfrWkZfo^fo%t%£^nfzZn->lz^T&, £ 

NA £$JI»5i§ Kpnl -CMU0.8XT#D-;**m&i&&Hybond N+tf S^-f 7*?- 
S^M D>7>f;i/^-(AiershaM)tte¥U 9. 10 V >£^tr$J 700b 
P©»rJt £:7p— 7*fcU /Wyyy-f-S-S'a^fcfTofc. 7n 

-7* 1 fciU 7 D-> 072 p* ^ K DNA U MPJ22 7*7 ■< V- (5' CAGCAG 

CAAGGTGAAGCCAGAAGG 3' : @£^J#^ : 1 9 ) &t>*MPJ37 7*^ V- (ffi^iJS^ : 1 
8) (fyffi) £fflvvtPCRfc:J:oTiilHLT*§fco >W ^ -K-S/g >f± Exp 
ressHyb™ Hybridization solution(CL0NTECH)£ffll^ ^ — Ji— Jf^O^&t^ 
-^Tfrofco fiB81^^3bfe7'JMl, loxPffi^JtcAlfaCttfln^tifc 
KpnllM h©fc#k M7'J;i/fi*©^> Ki»3fc3ft2.6kb*lt,v\-> K h LT 

#&X.#7P->fcJu G418iftt7P-> 562<@4M<@ (*P-> 236 N 7 

D — > 256x 7P-> 260, 7P-> 358) T*&ofc 0 

PCR©^«i»i:-9-if>^D>y Mf*ft«fc4dt«t±^t:-aLfc (H8)o 
PCR ^t>--9-9 t >^D«y M?tffT*ffl(Sl«fi^fM«5S^tifc^P->i^ 
ftVX&^tz 96 ft 7*1/- h£ 37°CCStoaii:K:<fc DiMBU 24 ft7-l/- Hi 
mfttfco d©24^7 , ^-h^24DtF B ^ 37°CT-tg«^ DMS0 til!lM7 7 > 
&RKfc&£J&il!i££ftUfco ^ft^ft©7P->#75~90%P>7;i/x> Me 



WO 00/72670 



PCT/JPOO/03504 



-19- 

^Lfc^T-24^^> h«Lfc. 6 ^71/- h lz 75-9 

aifiSttttToso < fro tzo -r&t>*>. mm* esq pbs 1 2 0 y >x bfc&, 

0.5ml ©ESQ Trypsin (LEXICON ft The Mouse Kit) SflnjU 37°CT- 15-20 ^{fc 
ULb*)7i'>Mm*:ft^tz'&, t 0.5ml © ES Cell medium £ in 35-4 

5ml 3£<i>^j--:7WU £££ lml ©ES Cell Medium X O i^iitotfa- 
■7{3[e!iRbfco bOOOrpmT^^f^hU ^Jfe*«lDI^§ 0.25ml E 

S Cell Medium 0.25ml ©2 x Freezing medium £}jnx.fco V^J* 

KSMS^aAaVDNAamffloaBiaH:. ESiM^^tM^tfci, 
*©0#©-£E«I®^©&Afc:;tH^ £!?)©«©H#©-. &tfH#©^£ 
^tL^ti-b*^^->=i-h Lfc60mm7 r 'f ^^i(;mftLfeoHU#ii«A s 3>7^ 

^©iffllflatt=i>7;i/ai>h(Z^T-li5ibfci:-5T-3*(z^|j-T^igtfco 
[H»J 3 ] LKB1 ES»: ^^->X©ft^ 

ffi^fi#8l*i«t&£ft;fc ES WD->CoiM, C57BL/6J ^^->^©E 
SMS*** MKfcbT**7jE£ftnHU ^ti§^Mv^^©-T^t^<gb 
Tgfffcfffco hK©i£ifcJis a^2BS{3> 100//M EDTA&»flnbfc Whit 
ten' s iftflrc, WW £ ^SfcifcT S^fctlJioTfi^fcoS ffllgBlffE * fc ttftH 
E£ 24 Rtlia Whitten' s *g*feT*i&ii U f#£ ftfc!£»lS*i£A£flH>fco *iA£ffl 

Jift fcfftf £ £ T- 4°C T-#g b o 
ESM©}£Affit^y h Lilt Cook IVFttK© polar body extrusion pi 
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pette (l*]g^20/zm) £ffll>fc<, BftSfflK^f h^LTlis ^&lm©»'Jvtf 
7X1 (NARISHIGE) &ft/MB&ff:«88 (Sutter P-98/IVF) £ffl^TH!K3l£ 
JEtfLfcgL ?OD7t-y (De Fonburun) fcfflivtflg 50~100/zm fflffl^ 

aAffl^f r fcfi^ffie^y Mi^»e>^5min©g|$7}£$ 30j£uWT> 

v^DY-tai/-^- (leitz) izmmLtc 0 mnmmzm^tz^^>^-t 

LTfciu ^|X7-f h'^7^l:*/^^77,^Mflfc*©*ffll\ * 
©±fcift © 0.3% BSA £in;Lfc Hepes-buffered Written' s i&ife© K o >y 7* 
£2M£> JtBSitl^7 7 0 ( 7" 7J 7 -f^^^ 261-37 SP) tiofe. - 
7aOh*D«y7-tc(i N ft 100fl©ESflll£&AtU flb*ttti&SilEE«Jia* 10-15 13 
A*U Kl«fc!) 10-15 ffl|©ES«Ua*aALfco 

WWffttt^T, filARWKT-rffofco HffKtt. 1-2 8^©^^ ft 
t&mz BIO ICRSSSFaftO^ftt^iEtfc. #& : ?£Bl3MoT&0f?£$fc 

C57BL/6J^vH7X©KMflS59ffii(z, ^D->358 ES*BIIS£aAUfc*SJBs 55 
m&£ft\stz (^$93I)o £©55ffl&fttt$g2 BS© ICR mSgfl!©^*! 

tt»£6£MU C57BL/6J m^">^t3S*T5gP^©€fel±^ y ^fe^S-fSo 
&*>*ifc28E©£fr©-5*K €£7>^*^^X^J£T'£fc©&23E-e& 
*K *©5t>©21 Ktf^iHWtltS^tTV^fco dti?>©^r^^v^^{z^^S 
¥"J»r Lfc ES »©^W(i 20-10055©"IST'fe 60%*^©* 
©#2 00, 60XfiJL±9W*85©t)©A J 4^ 90%fcJl±©fc©# 15 #|T*&c>fco 1^8 
(C s ?D->236 ES«&U^n->256 ES38|j^fre>fc**^£;*#l#£>*l 
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[warn 4 ] ffimmfr&z.&<z>&M%w^<DBM(Dtii%. 
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Hfl60!l 3©** 5 C57BL/6J ES Mfi*©Mf? 

HU «ftffl£;h,Sllff©€fifciu STIMIU C57BL/6Jifc-T»>*0EfflBCS# 

* p-> 358 ES IsaicoiMli, ttfiRffeCjiTS futftt Lfc 5 1 
6#J (No.358-l~16) ©*^-?^©?*». 6 0ij (No. 358-1. 2. 5. 7. 8, 13) 

t>tltzm&m±. ZtlZtl. 7/9. 2/2. 3/14. 8/8. 5/16. 2/11 T-fcofc 0 £fc 
^n->256 ES»t:oi^^ 40iJ (No. 256-1-4) ©** 5 v-^X©? 2 
0|J (No. 256-1. 2) ESm©^W^'J^©fe^«^^tLfeo 
^Lfcllfm/^ ft ^ft^ft. 2/3 i: 1/13 T-$>ofco 

&£.;ift£(D^4fe^*©?^ 27E£-^TS©— DNA ^ttiBL. 
PCR&tftMf >7d * htct t). ^SLKBl 7 U ;i/#fc^£ftT^£fr£^fco 
*©*£lfl. ^P->358 ESMd3*©M?&lO0"J(c£lNT. ^LT*n->25 
6 ESttil*©g{?T-& 1 #Jt;:;fc^T'£#iLKBl 7 U ftT^£ C 

fi£E£ftfc (09). 
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No. 


es^o— > 






PCR 




358-1 


358 


9 


7 


0 


- 


358-2 


358 


2 


2 


2 


2 


358-3 


358 


6 


0 


- 


- 


358-4 


358 


3 


0 


- 


- 


358-5 


358 


14 


3 


0 


- 


358-6 


358 


14 


0 


- 


- 


358-7 


358 


8 


8 


3 


3 


358-8 


358 


16 


5 


5 


5 


358-9 


358 


1 


0 


- 


- 


358-10 


358 


8 


0 


- 


- 


35B-11 


358 










358-12 


358 


6 








358-13 


358 


11 


2 






358-14 


358 










358-15 


358 










358-16 


358 










256-1 


256 


3 


2 


1 


1 


256-2 


256 


13 


1 


0 




2S&-3 


256 


7 


0 






256-4 


256 










«» 




121 


30 


11 


11 



[mmmS] Cre-loxP ^^^At^SLKBiafe^©*® 

Cre jftfe^F ES MWC3kn$#Z> Z £ £ «3 s =» >^>^> a^;i/^ 

(Taniguchi, M et al. Nucleic Acids Research 26:679-680, 1998) c i^stF 4 

Cre«fi^£$gSi£-fr££i:t3j;?) LKB1 ^fc^££7S£ 3o 
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£*fc£ELfc»K Cre mfclr$:ft%lTZ> &o tflfULfcT^y -7^ 
J&ffeS-frSifcfcJ: t)s Cre it{E^7y^3iLT^S«t43^T#^t: loxPIE 
?'J«£ft£ LKB1 ii£^©:n?y> 2 fr?> 8C&Sfi#£fc&£-t*\ LKB1 itfe 
: F©«iE*^a$-B-5Ci:tf-C#'5oC:cD«fc"5K: Cre-loxP v^Atz^Tli.. 

^S)ffl»t!lx.K:«toT^$-HrS3i:7ypIlfeT-feSo 
[H»J6] Cre-loxP i/Xf A £*Jffl Lfc LKB1 JSfe^fcJav^X©^®*:* 

ES«©'£HLKB1 TU;i/^fe^^tLTV^^i:«^^nfc^D-> 358 SI 
•x">XO^^.C57BL/6J v£X©!P?fc£f*^gMSS(Toyoda Y et al,Jpn.J. 
Anim.Reprod. 1971; 16: 147-151) T*g*l£-eS £ h lz£ *) frtzimSm (-© 
^fl±l 10©iffl»tftx.7U;vi:fa«$tLfcttSlt: LKB1 ftigjafc^Ptt&oTU 
3) ©i&Rtx Cre ilfc^©#ggl# MCI rD^-^-t ioT^Jffll^tlfe pCre-p 
ac 3/^*5. K (Taniguchi M et al, Nucleic Acids Res 1998;26(2):679-680) 
£3gttfc*fc®-C&ALfc(Araki K et al, Proc. Natl. Acad. Sci. USA 1995;92:160 
-164) 0 iiAtt, 86fl©5MIIWK:m\ ^©? *>© 75 <@#&A&fc£#LTOfco 
^©gL 24 DtP^ 100 //M EDTA £M t fc Whitten's igfl&T-mii U 2 *ffi 

jMt#g£Lfc6Hi£, fttt«0.5Bi©ICRS««t©**»«Ibfc. 
©mff^#?>tis ^tftttaST-Mofco 8t?LL£-^;*©m©-»£> DNA£ 
Wim U PCR miz J; 0 , LKB1 itfe^© loxP S5>J t» £ titz x * V > 2 £> 8 M 

* mmvxm u t ^ s w©m#j & o to pcr &jmt© r i: < n o 
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Atf h: MPJ69 r? v-(5' CCTTTGGCTGCTGGGTGACTTCTG 3' :iS?'J#^: 2 0) 

MPJ37 77 -f t- (ffi5»J#^ : 1 8 ) 
B -fe y h : MPJ69 (ifi^'JS^ : 2 0 ) £ MPJ56 77^7- (5' ACAGAG 

CTCTCCAAGGGAGA 3' : IE?'J#-5f : 2 1 ) 

10 x ExTaq ;^77- (TaKaRa) 5// 1 
2.5mM dNTPs 4/*l 
ExTaq (TaKaRa) 0.5//1 
iftTaqJ/Wfc (CLONTECH) 0.5/zl 
20/zM7^-9- h*r^>fT- l/zl 
20/zM 'J^-X77-f7- 
1^1 

H 2 0 

94°a lft~> (94°C. 30£M>68°C, 3 ft) x 35 it-T ^;b^72°C, 10 ft 

A -fey h07"7>fv-bs' hT* PCR Zfi^tztZ 3. & 2.1kbp ©M> K#— SB 
©V^XtSlftfc (El 11 A)o Z<D^> X(i loxPffi^Jf^^tlfc^^rV 

^KP'J^^oig^* (^Dfcfc) ©fjf^i:, C57BL/6J tftl ^ CDlip^ i: 
*»^S»at:«tDStt^*x $£ftfc£tt»*tttt«0.5 Bi©IOl®IPSK: 
»«U Sff (Fl) ^^fco Fl v^^osA^ttmtfeyyADNA^1t>7-;i/i: 
U B -fe y hcr^'fY-fey bias PCR £fr-5£fc£«fctK ZJVTVJl&B 
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m^s * * 7 u ji ?> \m i . 2kb P ©it j iom > k *sjti)a £ n s c i: 

tifc»T'fe?)i:*J»rb^o-gP©it>r;i/{zouT{±, d© 1.2kbp©M> b*£ 
HJg >- * x > > > S 3 h c J; «3 s d t> t § 7 U 

-7^X^ftttJT^fc»C N Fl ^D^v^*©)^ ill^^I^feM^ 

-9Hf>7n y h^tZj: Oitflfco v^XCDMfr^ffiaiLfc^V A DNA % BamHI 
T-^b^. -f > h P> 8©-95tffllt57'D-^7 (E9 10)o S7D-7fcU 
-rXU^-t?— >3>£tTofc 0 XD-:/7ttfflIiJito&x.ffl'<**- (LT6) £ 
«Sii:U L0XP3 S2X^>fv- : 1 7) h MPJ60 v— (5' CTC 

TCCCAAACCCTCTGACT 3' : : 2 2) PCR DiitSU Tit fc» t\ 

7»J^-B—>a>ll, ULTRAhyb™ (Ambion) *-if 38©#&fc 

^oTfTofco ©tt^r'J;i/^e>li-f > hD>7in" > h d > 8 £#&-T& BamH 

■l>hn>l*(D BamHI h Lfc^fc&s -f > h D > 1 £^t? 7kbp W± 

©/*>K#Sft*Cli:#-*ffl£ft3 (0 10) o IMfi/^Dy h?*t:«fc5»«f©*g 
H©— C (z^To^T©1t>7';i/t3itjlL-CMM7 ? U;i/S*©M*> K 
A J M?)tl,-g^5©■9->r;^^z^l^Tii7;^^'J;l/fi*©^:^vv^-> K#j|e>*i£o 

: 7)lT*))l(D^ v^XOJt^tt^ft^tU 55 : 90 : 0 £ t &$\W t 
fco £©££3lfr£>, LKBl^?©*lIL£v»>X(is I&fPJWfcajEfc&oT^S 
a^llfco -fftto^LKBl MfcTOKfg£K^T<i:^&#^T'&£fc© 
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< i: * - SB £ $dfi£ * 5 £ t iz «fc D f§#T 3 . 1 1 §3«©^ b MSft ft 

< h * 1 M© loxP C J; !> & £ ntzM?k*mt % s 1 % tz tt 2 fciB«© 
#b hailL»o 

6 . LKB1 £3- K-rSrtS^4Jife^©M* J A^{3^IP$^J^tlTV^?)#b hUjl 

7. lkbi «n-h*rart«EttJtfe^o«s^ mMfc?£tz&?<o%.nu'mm 

&<D'P& *)toM£tiX\,*Z. i*S6tiai©*t hiffilL 

8. fcfofiS-Cife^ H^Jl6^fc(i7(3lB«©#b hufilLtttlo 

9. x">XT*&£s »*J®8t3lB*©*b Mffi?L»o 

1 0. LKBI &n-\tt&te&&&&¥®fm®toM%X&m£.m**&Ztifi 
T-#> 7>o x <@{fc^#<b£^£;i£#RrfE&#b hm%m^mMo 

1 1 . LKBI £=J- K-rartSttfcfc'F©^©^** Kifife^l: fcli^©|g 
3BM^© / J>^<i:*>-S15*^«^^^^^t-^^^-r§> at^JSl OlifB 
«©#bbnS?LI&W!fao 

1 2. 7;&±(Dimmfci L £tz&z(D%mummM(Qpte<£b~$!>^ o> 
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13. Cre Mfc?*miPi&£&ftLT^Z>, m>m 1 2 £3B*0#fc bffilL 
1 4. If oiSii«f$)?>> ai^JMl Ofr£ 1 3©^1*ftfrt;:Bai£©#b hmfi 
15. £ 7 flMBTC * S x »#® 1 4 C gB«©* t h nffilLilJ 

17. LKB1 $3-Kt^rtSI4»©IIM«)!:WJ^tiT*!), fro, 
1 8 . LKB1 £zi- KiT£rt£ttMfc^©3SSfr\ t&3tfc^i;fc&*©&«JtiP 

1 9 . It^JS 1 2 fcK«©#b Mffiai&MUatiJ^T Cre 

2 0. lfo^«T$)-5x bS^cJMI 7fre> 1 90urtlfrt3gB«©^b hof 
&ib«fflll&. 

2 1 . ve7*MT-fc3. itii2 otg«cD*t hmfim^mmo 

2 2. JMMfl&T-&S. ai#m 7fr^ 2 l©l^ftfr£iB«©#b hnifL 

2 3. a^JSlfre>5©V>-rtifr(C|3lg©#b hDifLM^S^&T&oT, 

(a) M^l 6CK«ffl#fch«R»*rtBIB** £^L;Mfr MffcKMA 

(b) gefcfttt^-frfciii©^^^ sxe, §^tr^ 0 

2 4. s|3jcJS6fr£> 9©U-rtlfrtM©#k h«ASM&©ftnK£ffiT?*oTx 
(a) »*Jg 2 2 fcfB*©# b hffiMbttffiUB&x ML£Mfr£>f#fcJl£ii}fA 
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(b) ii^^s^tfettcD^tiitsm ^^tr^So 

(b) m%MW£tz\±m£CreMfe : ?ZmAL. ^l^t^li, 
*0&tt£*§£X;|i£^tf£i£o 
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(MiAGATCCAGCTGCTGCGGCGGCTGCGGCATCGGMTGTGATCCAGCTTGTGGACGTGCT^ 
AGATatatcctgtgggtggagtgggctggggtgg^^ 

atagtgctacatgtcatcctgtggtgcctgtcagctcatcaggcaggggagcaaggcatggggcttccacctggtgccag 
cctgttctgagcagtgtggctgggactgggcatggcctcac 

ggttctagaggtttccatgctgccccttcccagaggtagaggttgcacagcctacgttgcatctgggcagtcctgggagc 
attctgagaacccagtgccctgcagccccaactcctggtacccatctctccctgtggctagtacaccagctgatttcagt 
cctgttgtaatctatgctgactccatgt^ 
gcagaatggcgggagagcagagtggtggtggtctgttggcccagcggggrc^ 

tcctgggcttggtgtgctgctttccttagcgccctacGTATATGGTGATGGAGTACTGCGTATGTGGCATGCAGGA^ 
CTGGACAGTGTGCCGGAGAAGCGCTTCCCTGTGTGCCAAGCTCATGGgtgagtgccc 
attgtcaggaaacccaggtgtttctgggccccc^ 
ctgtggtcccgctgccctgcagagccatagtgggtctgagt^^ 

tggttagcagagaacaaa^aagggaagggaaggaagcaagccagaggggaaacctggctccctgggcctgggcagc^ 

tgactgccagttgccctgtgtaattttagtggcccagcc^^ 

teaccttgtaggccaggtctcatgagtctcccaaactt^ 

tgtggggcctgagccagtcccacccatta 

ATTGTTCACAAGGACATCMKCGGGC^ 

CGAGgtaggcaccatgtgcagggatcatgggccgcttctcctga^ 

CCTTOGCTGTGGATGACACCTGCCGGACM 

CACCTTnCAGGTlTCMGCT^ 

gggggctgtgggttttccctagtgttctt^ 

tgggtgtggttcctcaccctaccccaccccactccacag^ 

ctaccagttaacatgtgtcctgtctgggagttggg^ 

tcctatgtgaagnACMCATCACCACGGGCCTGTACCCATnGAGGGGGACMTATCT 
GGAGAGGAGACnCACCATCCCTTGTGACTGCGGCCCACCACTCOT 

caaatgttaggacagcaagggacagagcccctggtctggaggggttctgaccttactgtcaggacagcctttgtccgcca 

ggatgggaggtttctgagattgcttccccccatctggK^ 

aaggccaaggggatggatgctgtagtggtgctgtagcacaaagca^^ 

cagGGATGTKXiAGTATGAGCCG^ 

ctcagcctgctgggggtctgagctgagaacatggtctcagaggte^ 

gtgUttgatgtctgggaaggctgtgtgtgaacttggggt^ 

ttttgttcaggagtgcaggcgttatgtggcctgagaagcte^ 

ggtggggagggaggagtagatggggaagtgtcactttggatcccagctgtt^^ 
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tagggaggccaacaggaagcgtgaggcatggtgtctttcctcacctgaggctaagagccttctgggtaacagtggagcct 
ctgtcctccctttgtttatttaccagctggtcagagcctttgggtccaggcttctctgtcctcttctcccttcatgctag 
actgagactggctcagctgggtgtcccccagtgagggcttct^ 

a^acctgattgcccaccctagtccaaggcgctgtggctgtcatcagtgggtggtggtttgl^ccagtgctatgggtgt 

taggctacctcaagcctgtagccggagcactaaggccte 

ttggccagccgtggtcacagtgcctggcacctgat^ 

CCCTCTHJCTWGGCGCTCCTACCTATCCCACCM 

ACCTOJAGGACCTGCAT^ 

CAGGA(TITCACA(^CTGgtaagctggcttggcgcagctcctactggagctggtgM 

cccttcccaagtctccagccagctaacatgagccaccaggactgccaaagccatcctggtggctgtggcatttcactctg 

ggctagatgaagggctccctggctgcatctagcaggaggaggggaaccctggagggcagtgggtaggggccctgagacag 

ccacctgagggagggtccagtggccctcggtcctggccatgcctgaccttatatcgccttcttccccaggtgtcgaggag 

gcggccgaggcagggcttagcgaggatgcatgcgacacatgcatgtggaagagccagggcgcaggccttcctggagagga 

gcccgaggaggggtttggggctttagtgtagctccctgtctgctgccccacccatgtcctccataaagctttgtccactg 

tgtctgcaggtggatgcttgccgcgacttccct^ 

cctgggtccaaggcctgagctaggtcctcagtgccagggt^^ 

cctgcatgccagtcccacttagctcctggcctttc 

ctgtagcaattgagagttctaatagcagtgcccgctgggtgccaggtggaatccacaaggacaggU 

cagtatgggccttggccacagccctttctaaggtttaaagcatrc^ 

gagcccttgtctagactgtcccacaggctgggctw^ 

tgctggttgcatgagggacccttaaggctgctgtggtttgaaggaaggcaagggtctggggacactggttggccatggag 
cccatttgtcaaatggggtagtgttgcacagagtgaagtgacc^ 

UagggtcggactctgcagcaacaggacaggggctttcUctcagtgccttgtgtggaggaggggacagatgctttctca 

gagtccacctgacctcaa^cctcagtcccatgcagagtgagccagagtgggtgctgct^tgtggccaagtcagagggtt 

tgggagagaaattctggatecaggagcgtgggcagtgggctgtgtgctgggttccacagccgcattgccaagcactggac 

tgtggagttacatgtagacactgacctctggagcctgggaagcttcaggagaggccatcttttgtcccactgcgaggg 

ggccarcagagcaagctggtctgcagccctcagctggatgatcto 

ccgaatgcttcatctccttgtgcctgtactgagggto 

gcccaggctagacaggcaggtgagcgtgggcatgctgcaggagggc^ 

tgcctttggagctactgaggggtgggtggcaccagaggctagagcac^^ 

tgggccctggggctttgagctacctgccccttggctca^ 

GAAGTGt&TCAGAATGGACAGAGCCACAGTTC^ 

(ffiTGAAKCAGMGGOTGAOrrGGCACCGCCMCCCTGCa^ 

CCTimGCAGCAGTGACTGAGGCCrrACAGgtgggcatgggcctgg^ 

gctgggctcctagctccttcccgtagggcagtgctgcaag^ 
cattctaccaacagTGTGTCATCAGGATCTCT^ 
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CAtrTTCGGGACGTOGAGCCGAGGGCGGACCTGWCCCCCAGAAWACTTTATCTC 
CATGCCGCCCTGCGAGCCTCGCTGTCTTTGGGnGGTnCTTTTTTm 

GAGGGTGTTTGGAAATATGGAGCAGGCGGGGCACAGGGTGGCCTGCAGAGAAAACCCAGAGCAAACAAATATGCAGAGAC 
ATnATGATTAACCAGACAACACGACCAACCACAGAGGGCGCAGGGCAGGGAGTGGGCAGGCACTCACAGCGAGTCTGCC 
CTATCTTTTGGCAATAAATAAAGCTTGGGAAACTTG 
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SEQUENCE LISTING 

<110> CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> LKB1 gene knock out animal 

<130> C2-103PCT 

<140> 
<141> 

<150> JP 1999-153030 
<151> 1999-05-31 

<160> 22 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 1795 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 
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<222> (51).. (1358) 
<400> 1 

aattcggatc caaggcggcc cgaaggacag aggacaaaga gtgggccagg atg gac 56 

Met Asp 
1 

gtg gcg gac ccc gag ccg ttg ggc ctt ttc tec gag ggc gag ctg atg 104 
Val Ala Asp Pro Glu Pro Leu Gly Leu Phe Ser Glu Gly Glu Leu Met 
5 10 15 

teg gtg ggc atg gac acc ttc ate cac cgc ate gac tec acc gag gta 152 
Ser Val Gly Met Asp Thr Phe He His Arg He Asp Ser Thr Glu Val 
20 25 30 

ate tac cag ccg cgc cgc aaa cgc gee aag etc ate ggc aag tac ctg 200 
He Tyr Gin Pro Arg Arg Lys Arg Ala Lys Leu He Gly Lys Tyr Leu 
35 40 45 50 

atg ggg gac ctg etc ggg gag ggc teg tac ggc aag gtg aag gag gtg 248 
Met Gly Asp Leu Leu Gly Glu Gly Ser Tyr Gly Lys Val Lys Glu Val 
55 60 65 



ctg gac tec gag acc tta 
Leu Asp Ser Glu Thr Leu 
70 



tgc 
Cys 



cgc agg gcg gtc aag ate etc aag aag 
Arg Arg Ala Val Lys He Leu Lys Lys 
75 80 



296 
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aaa aag ctg cgc agg ate ccc aat gga gag gec aac gtc aag aag gag 344 
Lys Lys Leu Arg Arg He Pro Asn Gly Glu Ala Asn Val Lys Lys Glu 
85 90 95 

ate cag ctg ctg egg egg ctg egg cat egg aat gtg ate cag ctt gtg 392 
He Gin Leu Leu Arg Arg Leu Arg His Arg Asn Val He Gin Leu Val 
100 105 110 

gac gtg ctg tac aat gag gag aag cag aag atg tat atg gtg atg gag 440 
Asp Val Leu Tyr Asn Glu Glu Lys Gin Lys Met Tyr Met Val Met Glu 
115 120 125 130 

tac tgc gta tgt ggc atg cag gag atg ctg gac agt gtg ccg gag aag 488 
Tyr Cys Val Cys Gly Met Gin Glu Met Leu Asp Ser Val Pro Glu Lys 
135 140 145 

cgc ttc cct gtg tgc caa get cat ggg tac ttc cgc cag ctg att gac 536 
Arg Phe Pro Val Cys Gin Ala His Gly Tyr Phe Arg Gin Leu He Asp 
150 155 160 

ggc ctg gaa tac eta cac age cag ggc att gtt cac aag gac ate aag 584 
Gly Leu Glu Tyr Leu His Ser Gin Gly He Val His Lys Asp He Lys 
165 170 175 



ccg ggc aac ctg eta etc acc acc aat ggc aca etc aag ate tec gac 632 
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Pro Gly Asn Leu Leu Leu Thr Thr Asn Gly Thr Leu Lys lie Ser Asp 
180 185 190 

etc ggt gtt gec gag gec ctg cac cct ttc get gtg gat gac ace tgc 680 
Leu Gly Val Ala Glu Ala Leu His Pro Phe Ala Val Asp Asp Thr Cys 
195 200 205 210 

egg aca age cag ggc tec ccg gee ttc cag cct cct gag att gec aat 728 
Arg Thr Ser Gin Gly Ser Pro Ala Phe Gin Pro Pro Glu He Ala Asn 
215 220 225 

gga ctg gac acc ttt tea ggt ttc aag gtg gac ate tgg tea get ggg 776 
Gly Leu Asp Thr Phe Ser Gly Phe Lys Val Asp lie Trp Ser Ala Gly 
230 235 240 

gtc aca ctt tac aac ate acc acg ggc ctg tac cca ttt gag ggg gac 824 
Val Thr Leu Tyr Asn lie Thr Thr Gly Leu Tyr Pro Phe Glu Gly Asp 
245 250 255 

aat ate tac aag etc ttt gag aac att ggg aga gga gac ttc acc ate 872 
Asn He Tyr Lys Leu Phe Glu Asn He Gly Arg Gly Asp Phe Thr He 
260 265 270 

cct tgt gac tgc ggc cca cca etc tct gac eta etc cga ggg atg ttg 920 
Pro Cys Asp Cys Gly Pro Pro Leu Ser Asp Leu Leu Arg Gly Met Leu 
275 280 285 290 



\ 
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gag tat gag ccg gcc aag agg ttc tec ate cga cag att agg cag cac 968 
Glu Tyr Glu Pro Ala Lys Arg Phe Ser lie Arg Gin He Arg Gin His 
295 300 305 



age tgg ttc egg aag aaa cac cct ctg get gag gcg etc gta cct ate 1016 
Ser Trp Phe Arg Lys Lys His Pro Leu Ala Glu Ala Leu Val Pro He 
310 315 320 

cca cca age cca gac act aag gac cgc tgg cgc agt atg act gta gtg 1064 
Pro Pro Ser Pro Asp Thr Lys Asp Arg Trp Arg Ser Met Thr Val Val 
325 330 335 

ccc tac ctg gag gac ctg cat ggc cgt gcg gag gag gag gag gag gaa 1112 
Pro Tyr Leu Glu Asp Leu His Gly Arg Ala Glu Glu Glu Glu Glu Glu 
340 345 350 

gac ttg ttt gac att gag gac ggc att ate tac acc cag gac ttc aca 1160 
Asp Leu Phe Asp He Glu Asp Gly He He Tyr Thr Gin Asp Phe Thr 
355 360 365 370 

gtg cct gga cag gtc ctg gaa gag gaa gtg ggt cag aat gga cag age 1208 
Val Pro Gly Gin Val Leu Glu Glu Glu Val Gly Gin Asn Gly Gin Ser 
375 380 385 



cac agt ttg ccc aag get gtt tgt gtg aat ggc aca gag ccc cag etc 



1256 
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His Ser Leu Pro Lys Ala Val Cys Val Asn Gly Thr Glu Pro Gin Leu 
390 395 400 

age age aag gtg aag cca gaa ggc cga cct ggc acc gee aac cct gcg 1304 
Ser Ser Lys Val Lys Pro Glu Gly Arg Pro Gly Thr Ala Asn Pro Ala 
405 410 415 

cgc aag gtg tgc tec age aac aag ate cgc egg etc teg gee tgc aag 1352 
Arg Lys Val Cys Ser Ser Asn Lys He Arg Arg Leu Ser Ala Cys Lys 
420 425 430 



cag cag tgactgaggc ctacagtgtg tcatcaggat ctctgggcag gtgtccctgc 1408 

Gin Gin 

435 

aaggctgggt tttccaggcc tgcctgtcca ctcacttcgg gacgttggag ccgagggegg 1468 
acctgctgcc ccagaagcac tttatgtcga gaccactggc cggccttgcc tgcatgccgc 1528 
cctgcgagcc tegctgtett tgggttggtt tctttttttt taataaaaca ggtggatttg 1588 
agctatggct atgagggtgt ttggaaatat ggagcaggcg gggcacaggg tggcctgcag 1648 
agaaaaccag agcaaacaaa tatgeagaga catttatgat taaccagaca acacgaccaa 1708 



ccacagaggg cgcagggcag ggagtgggca ggcactcaca gcgagtctgc cctatctttt 1768 
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ggcaataaat aaagcttggg aaacttg 1795 

<210> 2 

<211> 436 

<212> PRT 

<213> Mus musculus 

<400> 2 

Met Asp Val Ala Asp Pro Glu Pro Leu Gly Leu Phe Ser Glu Gly Glu 
15 10 15 

Leu Met Ser Val Gly Met Asp Thr Phe lie His Arg He Asp Ser Thr 
20 25 30 

Glu Val He Tyr Gin Pro Arg Arg Lys Arg Ala Lys Leu He Gly Lys 
35 40 45 

Tyr Leu Met Gly Asp Leu Leu Gly Glu Gly Ser Tyr Gly Lys Val Lys 
50 55 60 

Glu Val Leu Asp Ser Glu Thr Leu Cys Arg Arg Ala Val Lys He Leu 
65 70 75 80 



Lys Lys Lys Lys Leu Arg Arg He Pro Asn Gly Glu Ala Asn Val Lys 



WO 00/72670 



PCT/JP00/03504 



8/30 

85 90 95 

Lys Glu He Gin Leu Leu Arg Arg Leu Arg His Arg Asn Val He Gin 
100 105 110 

Leu Val Asp Val Leu Tyr Asn Glu Glu Lys Gin Lys Met Tyr Met Val 
115 120 125 

Met Glu Tyr Cys Val Cys Gly Met Gin Glu Met Leu Asp Ser Val Pro 
130 135 140 

Glu Lys Arg Phe Pro Val Cys Gin Ala His Gly Tyr Phe Arg Gin Leu 
145 150 155 160 

He Asp Gly Leu Glu Tyr Leu His Ser Gin Gly He Val His Lys Asp 
165 170 175 

He Lys Pro Gly Asn Leu Leu Leu Thr Thr Asn Gly Thr Leu Lys He 
180 185 190 

Ser Asp Leu Gly Val Ala Glu Ala Leu His Pro Phe Ala Val Asp Asp 
195 200 205 

Thr Cys Arg Thr Ser Gin Gly Ser Pro Ala Phe Gin Pro Pro Glu He 
210 215 220 



WO 00/72670 



PCT/JP00/03504 



9/30 

Ala Asn Gly Leu Asp Thr Phe Ser Gly Phe Lys Val Asp He Trp Ser 
225 230 235 240 

Ala Gly Val Thr Leu Tyr Asn He Thr Thr Gly Leu Tyr Pro Phe Glu 
245 250 255 

Gly Asp Asn lie Tyr Lys Leu Phe Glu Asn He Gly Arg Gly Asp Phe 
260 265 270 

Thr He Pro Cys Asp Cys Gly Pro Pro Leu Ser Asp Leu Leu Arg Gly 
275 280 285 

Met Leu Glu Tyr Glu Pro Ala Lys Arg Phe Ser He Arg Gin He Arg 
290 295 300 

Gin His Ser Trp Phe Arg Lys Lys His Pro Leu Ala Glu Ala Leu Val 
305 310 315 320 

Pro He Pro Pro Ser Pro Asp Thr Lys Asp Arg Trp Arg Ser Met Thr 
325 330 335 

Val Val Pro Tyr Leu Glu Asp Leu His Gly Arg Ala Glu Glu Glu Glu 
340 345 350 



Glu Glu Asp Leu Phe Asp He Glu Asp Gly He He Tyr Thr Gin Asp 
355 360 365 



WO 00/72670 



PCT/JPOO/03504 



10/30 

Phe Thr Val Pro Gly Gin Val Leu Glu Glu Glu Val Gly Gin Asn Gly 
370 375 380 

Gin Ser His Ser Leu Pro Lys Ala Val Cys Val Asn Gly Thr Glu Pro 
385 390 395 400 

Gin Leu Ser Ser Lys Val Lys Pro Glu Gly Arg Pro Gly Thr Ala Asn 
405 410 415 

Pro Ala Arg Lys Val Cys Ser Ser Asn Lys He Arg Arg Leu Ser Ala 
420 425 430 

Cys Lys Gin Gin 
435 

<210> 3 
<211> 5876 
<212> DNA 

<213> Mus musculus 
<220> 

<221> exon 
<222> (1).. (84) 
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<220> 

<221> intron 
<222> (85).. (677) 

<220> 

<221> exon 

<222> (678).. (767) 

<220> 

<221> intron 
<222> (768).. (1231) 

<220> 

<221> exon 

<222> (1232).. (1364) 

<220> 

<221> intron 

<222> (1365).. (1431) 

<220> 

<221> exon 

<222> (1432).. (1568) 
<220> 

<221> intron 
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<222> (1569).. (1852) 
<220> 

<221> exon 

<222> (1853).. (1980) 

<220> 

<221> intron 

<222> (1981).. (2243) 

<220> 

<221> exon 

<222> (2244).. (2301) 

<220> 

<221> intron 

<222> (2302).. (3102) 

<220> 

<221> exon 

<222> (3103).. (3299) 

<220> 

<221> intron 

<222> (3300).. (5103) 
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<220> 

<221> exon 

<222> (5104) . . (5310) 

<220> 

<221> intron 

<222> (5311).. (5454) 

<220> 

<221> exon 

<222> (5455).. (5876) 

<400> 3 

ggagatccag ctgctgcggc ggctgcggca tcggaatgtg atccagcttg tggacgtgct 60 
gtacaatgag gagaagcaga agatatatcc tgtgggtgga gtgggctggg gtggcccctg 120 
tgttaggggc tggaagcctt ctgcaaggcc tctggcagca atagtgctac atgtcatcct 180 
gtggtgcctg tcagctcatc aggcagggga gcaaggcatg gggcttccac ctggtgccag 240 
cctgttctga gcagtgtggc tgggactggg catggcctca cagggacttg gggcctatgt 300 
acattgacag ggccccggct ggttctagag gtttccatgc tgccccttcc cagaggtaga 360 
ggttgcacag cctacgttgc atctgggcag tcctgggagc attctgagaa cccagtgccc 420 
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tgcagcccca actcctggta cccatctctc cctgtggcta gtacaccagc tgatttcagt 480 



cctgttgtaa tctatgctga ctccatgtgg tccaagtcac tgtggtggtc ttgtggaccc 540 



tgtgagtact gatagggagc gcagaatggc gggagagcag agtggtggtg gtctgttggc 600 



ccagcggggc cctccagacc actgttgcta ggagcagggc tcctgggctt ggtgtgctgc 660 



tttccttagc gccctacgta tatggtgatg gagtactgcg tatgtggcat gcaggagatg 720 



ctggacagtg tgccggagaa gcgcttccct gtgtgccaag ctcatgggtg agtgccctgc 780 



tgggtgcagg aggagcagcc attgtcagga aacccaggtg tttctgggcc cccagttttt 840 



aacccagcca atgtgcttag ggttaccctc ttgttaggcc ctgtggtccc gctgccctgc 900 



agagccatag tgggtctgag tcctgttcag tgctcccagg ttcagcagaa tcacatcccc 960 



tggttagcag agaacaaagg gaagggaagg gaaggaagca agccagaggg gaaacctggc 1020 



tccctgggcc tgggcagcag tgactgccag ttgccctgtg taattttagt ggcccagcct 1080 



tctgactctc aggtctgttt gcctgagccc taaacatcta tcaccttgta ggccaggtct 1140 



catgagtctc ccaaacttca tatcagactt atgtaggtac catggtatgg gctgagacac 1200 
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tgtggggcct gagccagtcc cacccattca ggtacttccg ccagctgatt gacggcctgg 1260 
aatacctaca cagccagggc attgttcaca aggacatcaa gccgggcaac ctgctactca 1320 
ccaccaatgg cacactcaag atctccgacc tcggtgttgc cgaggtaggc accatgtgca 1380 
gggatcatgg gccgcttctc ctgagctgcc ctgactctca ctgccctgca ggccctgcac 1440 
cctttcgctg tggatgacac ctgccggaca agccagggct ccccggcctt ccagcctcct 1500 
gagattgcca atggactgga caccttttca ggtttcaagg tggacatctg gtcagctggg 1560 
gtcacactgt aagtgtcttg tgtgtaccct gtagcagatg gggggctgtg ggttttccct 1620 
agtgttcttg ggcctttttg cccacagtgt gtggctagca ggttggacat tccaggtctg 1680 
tgggtgtggt tcctcaccct accccacccc actccacagg gttttgcttg cacacagatg 1740 
taggtgccat gactgcacat ctaccagtta acatgtgtcc tgtctgggag ttggggcacc 1800 
tgtcctctgg tctccagtgt ggccagcact gacactcttt tcctatgtga agttacaaca 1860 
tcaccacggg cctgtaccca tttgaggggg acaatatcta caagctcttt gagaacattg 1920 
ggagaggaga cttcaccatc ccttgtgact gcggcccacc actctctgac ctactccgag 1980 
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gtgggcatct ctaaatcacc caaatgttag gacagcaagg gacagagccc ctggtctgga 2040 
ggggttctga ccttactgtc aggacagcct ttgtccgcca ggatgggagg tttctgagat 2100 
tgcttccccc catctggggc cggggtgggt gggtggggtc tcagtgctat ggggcctagg 2160 
aaggccaagg ggatggatgc tgtagtggtg ctgtagcaca aagcaggcac ctgctacact 2220 
cacttatctc ttctgtccta cagggatgtt ggagtatgag ccggccaaga ggttctccat 2280 
ccgacagatt aggcagcaca ggtgagcatg gccggcctgt ctcagcctgc tgggggtctg 2340 
agctgagaac atggtctcag aggtgctagg tcatcacagg agtaaggatc agtgtgctgt 2400 
gtgtattgat gtctgggaag gctgtgtgtg aacttggggt gtgacagggg tgcccaatgc 2460 
aggcctccct acctttatca ttttgttcag gagtgcaggc gttatgtggc ctgagaagct 2520 
gtagatttca gggcctagaa ttagagacgg atcctcccat ggtggggagg gaggagtaga 2580 
tggggaagtg tcactttgga tcccagctgt tccttggcca tctggacatg gaaatgtgtc 2640 
tagggaggcc aacaggaagc gtgaggcatg gtgtctttcc tcacctgagg ctaagagcct 2700 
tctgggtaac agtggagcct ctgtcctccc tttgtttatt taccagctgg tcagagcctt 2760 
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tgggtccagg cttctctgtc ctcttctccc ttcatgctag actgagactg gctcagctgg 2820 
gtgtccccca gtgagggctt ctagcctatc cgtgttcaag gcgggtggga ctataggtgc 2880 
agggacctga ttgcccaccc tagtccaagg cgctgtggct gtcatcagtg ggtggtggtt 2940 
tgtgccagtg ctatgggtgt taggctacct caagcctgta gccggagcac taaggcctcg 3000 
tcttatgtaa ggacagccat ggtgtgggct ttggtgggta ttggccagcc gtggtcacag 3060 
tgcctggcac ctgatgtctg tgctgcactt ggccttcttt agctggttcc ggaagaaaca 3120 
ccctctggct gaggcgctcg tacctatccc accaagccca gacactaagg accgctggcg 3180 
cagtatgact gtagtgccct acctggagga cctgcatggc cgtgcggagg aggaggagga 3240 
ggaagacttg tttgacattg aggacggcat tatctacacc caggacttca cagtgcctgg 3300 
taagctggct tggcgcagct cctactggag ctggtgactt tgtgcactct ggggctggtc 3360 
cccttcccaa gtctccagcc agctaacatg agccaccagg actgccaaag ccatcctggt 3420 
ggctgtggca tttcactctg ggctagatga agggctccct ggctgcatct agcaggagga 3480 
ggggaaccct ggagggcagt gggtaggggc cctgagacag ccacctgagg gagggtccag 3540 
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tggccctcgg tcctggccat gcctgacctt atatcgcctt cttccccagg tgtcgaggag 3600 
gcggccgagg cagggcttag cgaggatgca tgcgacacat gcatgtggaa gagccagggc 3660 
gcaggccttc ctggagagga gcccgaggag gggtttgggg ctttagtgta gctccctgtc 3720 
tgctgcccca cccatgtcct ccataaagct ttgtccactg tgtctgcagg tggatgcttg 3780 
ccgcgacttc cctcctgtca ctaccctgac aggctcccca ccagggtttc agagaacatg 3840 
cctgggtcca aggcctgagc taggtcctca gtgccagggt ggccaccagc caggggctct 3900 
tggggccttt gttcctgtgg cctgcatgcc agtcccactt agctcctggc ctttcaaata 3960 
gctttggtgg gagggtaagg accttgggct actgtgtctc ctgtagcaat tgagagttct 4020 
aatagcagtg cccgctgggt gccaggtgga atccacaagg acaggtatac acctgatgtc 4080 
cagtatgggc cttggccaca gccctttcta aggtttaaag catccctatg tgggaatagt 4140 
gtcttctact ctgtcacgtg gagcccttgt ctagactgtc ccacaggctg ggctcctggc 4200 
tgagagctgg tttctctgct ggggagaaga tgtacttagg tgctggttgc atgagggacc 4260 
cttaaggctg ctgtggtttg aaggaaggca agggtctggg gacactggtt ggccatggag 4320 
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cccatttgtc aaatggggta gtgttgcaca gagtgaagtg accgtgctct gaggatagcc 4380 



tgatccctct gtacttggca tgagggtcgg actctgcagc aacaggacag gggctttcta 4440 



ctcagtgcct tgtgtggagg aggggacaga tgctttctca gagtccacct gacctcaagc 4500 



ctcagtccca tgcagagtga gccagagtgg gtgctgctag tgtggccaag tcagagggtt 4560 



tgggagagaa attctggatc caggagcgtg ggcagtgggc tgtgtgctgg gttccacagc 4620 



cgcattgcca agcactggac tgtggagtta catgtagaca ctgacctctg gagcctggga 4680 



agcttcagga gaggccatct tttgtcccac tgcgagggca ggccaacaga gcaagctggt 4740 



ctgcagccct cagctggatg atctccttcc cggtgctcat cgcagctagt agctcccagg 4800 



ccgaatgctt catctccttg tgcctgtact gagggtctag agcctctccc ttggagagct 4860 



ctgtgagctg gtgctgggct gcccaggcta gacaggcagg tgagcgtggg catgctgcag 4920 



gagggccagg gcatagcact gtgaaggcag tgggcctgct tgcctttgga gctactgagg 4980 



ggtgggtggc accagaggct agagcacctc cgaccagcct ctgtcacagt tggggctggc 5040 



tgggccctgg ggctttgagc tacctgcccc ttggctcaag ctatgcttgc catcttcccg 5100 
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taggacaggt cctggaagag gaagtgggtc agaatggaca gagccacagt ttgcccaagg 5160 
ctgtttgtgt gaatggcaca gagccccagc tcagcagcaa ggtgaagcca gaaggccgac 5220 
ctggcaccgc caaccctgcg cgcaaggtgt gctccagcaa caagatccgc cggctctcgg 5280 
cctgcaagca gcagtgactg aggcctacag gtgggcatgg gcctgggtcc agccatccct 5340 
ggtgttcaca gtgggtgtct gctgggctcc tagctccttc ccgtagggca gtgctgcaag 5400 
ggggaaggtc tggtggttga ggtggtacta agtgaccacc cattctacca acagtgtgtc 5460 
atcaggatct ctgggcaggt gtccctgcaa ggctgggttt tccaggcctg cctgtccact 5520 
cacttcggga cgttggagcc gagggcggac ctgctgcccc agaagcactt tatgtcgaga 5580 
ccactggccg gccttgcctg catgccgccc tgcgagcctc gctgtctttg ggttggtttc 5640 
ttttttttta ataaaacagg tggatttgag ctatggctat gagggtgttt ggaaatatgg 5700 
agcaggcggg gcacagggtg gcctgcagag aaaacccaga gcaaacaaat atgcagagac 5760 
atttatgatt aaccagacaa cacgaccaac cacagagggc gcagggcagg gagtgggcag 5820 
gcactcacag cgagtctgcc ctatcttttg gcaataaata aagcttggga aacttg 5876 
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<210> 4 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

gatgaattcc gaaggacaga ggacaaagag tgg 33 

<210> 5 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 5 

gatgaattct tagaggtctt cttctgagat gagcttctgc tcctgctgct tgcaggccga 60 
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<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

tgcgcagctt tttcttcttg agga 24 



<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 7 

ggtgatggag tactgcgtgt g 



21 
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<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

ggtgaagtct cctctcccaa tgtt 24 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 9 

actgcagctg acccaagcca ggat 



24 



WO 00/72670 



24/30 



PCT/JP00/03504 



<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

cgaaggacag aggacaaaga gtgg 24 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 



<400> 11 

tgcgacacat cgataccgct cgagtcg 



27 
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<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 

<400> 12 

aattcgactc gagcggtatc gatgtgtcgc atgca 35 



<210> 13 
<211> 109 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 

<400> 13 

ctagtcaagc ttcataactt cgtatagcat acattatacg aagttatcga attcgacctg 60 
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gatcccataa cttcgtatag catacattat acgaagttat caagcttcc 109 

<210> 14 
<211> 109 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Linker Sequence 

<400> 14 

tcgaggaagc ttgataactt cgtataatgt atgctatacg aagttatggg atccaggtcg 60 
aattcgataa cttcgtataa tgtatgctat acgaagttat gaagcttga 109 

<210> 15 
<211> 36 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
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Synthesized Linker Sequence 
<400> 15 

gatgttccac ctcgagccca ggctccagag gtcagt 

<210> 16 
<211> 86 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 16 

gatctcgaga tcgatggtac cggtgttcca cataacttcg tatagcatac attatacgaa 60 
gttatctgtc cactgtgtct gcaggt 86 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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36 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 17 

ccggtgttcc acataacttc 

<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 18 

gtttcccaag ctttatttat tgcc 

<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 19 

cagcagcaag gtgaagccag aagg 24 

<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 20 

cctttggctg ctgggtgact tctg 24 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 21 

acagagctct ccaagggaga 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 



<400> 22 

ctctcccaaa ccctctgact 



20 
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